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(54) BATCH-PRODUCED MICROLENS ARRAY AND METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify production 
steps, to enable production by a batch method and to 
reduce production steps and equipment cost 
SOLUTION: A first polymer or first polymer composition 
layer is formed by coating on a substrate and a second 
polymer or second polymer composition layer is formed 
by coating on the first polymer or first polymer 
composition layer. The glass transition temperature (Tg) 
of the first polymer is higher than that of the second 
polymer. The same pattern is formed by lithography in 
the first polymer or first polymer composition layer and 
in the second polymer or second polymer composition 
layer. The substrate is then heated to a working 
temperature above the glass transition temperature (Tg) 
of the first polymer and below that of the second 
polymer, the substrate is held at the working 
temperature to form microlenses in the second polymer 
and the microlenses are cooled. The batch-produced 
microlenses are situated on the surface of the substrate 
and include a seat situated on the surface of the substrate and a spherical lens situated on the 
surface of the seat 
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* NOTICES * 



Japan Patent Office is not r sponsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The step which carries out application formation of the 1st polymer or the 1st polymer constituent layer on a 
substrate, The step which carries out application formation of the 2nd polymer or the 2nd polymer constituent layer 
which has a glass transition temperature (Tg) lower than the glass transition temperature (Tg) of the 1st polymer on this 
1 st polymer or the 1 st polymer constituent layer, With lithography, the 1 st polymer or the 1 st polymer constituent 
layer, The step which forms the same circular pattern as the 2nd polymer or the 2nd polymer constituent layer, and the 
value of the ratio of the thickness opposite width of face of the pattern of this round shape in the 2nd polymer or the 
2nd polymer constituent layer makes 0.6 or more, Although it is higher than the glass transition temperature (Tg) of 
this 1 st polymer, heat this substrate to a working temperature lower than the glass transition temperature (Tg) of the 
2nd polymer, and a reflow is performed. And the manufacture method of the batch-production micro-lens array which 
includes the step which this substrate is held [ step ] to this working temperature, and makes a micro lens form in the 
2nd polymer, and the step which cools this micro lens. 

[Claim 2] The manufacture method of the batch-production micro-lens array according to claim 1 characterized by 
having made the 1 st polymer of the above into the polyimide, and making the 2nd polymer into polyacrylic-acid 
polymer. 

[Claim 3] **** which the 1st polymer or the 1st polymer constituent layer to which this micro lens is located on the 
front face of a substrate is heated in the micro lens located on one substrate, forms, and is located on a substrate front 
face, The 2nd polymer or the 2nd polymer constituent layer applied on the 1 st polymer or the 1 st polymer constituent 
layer It is heated by temperature higher than the glass transition temperature (Tg) of the 2nd polymer, and a reflow is 
carried out to it, and form. Include a globular form micro lens and the glass transition temperature (Tg) of this 1st 
polymer is higher than the glass transition temperature (Tg) of the 2nd polymer. The micro lens characterized by 
having made the 1 st polymer into the polyimide and making the 2nd polymer into polyacrylic-acid polymer or 
polymethacrylic-acid polymer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to a kind of micro lens and its manufacture 

method, especially relates to a kind of batch-production micro-lens array and its manufacture method. 

[0002] 

[Description of the Prior Art] A micro lens is large and condensing of an optical fiber end, the focus of light scanning, 
the micro-lens array of a display, and the further are applied to condensing of a micro optical accumulation element in 
an optical fiber, optical communication, and the photoelectron product. There is a method with which there are some 
which use a laser absorption process (laserabsorption) and optical fiber end scorification (fiber tip melting) for an 
optical fiber end, and manufacture a fiber chip, make an optical fiber end join the symmetrical transparent quality of 
the material which carried out melting, and present a micro lens, nothing, and a condensing operation among the 
methods of manufacturing the conventional optical micro lens. In addition, there are some which the tip from which 
arc fusing was carried out and the optical fiber was cut is made immersed in the symmetrical transparent quality of the 
material, and are joined. It was complicated, and time was taken, and the manufacture method of such a micro lens 
needed high cost and the equipment facility of high complexity, and was fully inconvenient, and the manufactured 
micro lens was [ that it can only condense perpendicularly and ] further. Since the micro optical chip developed and the 
demand of horizontal condensing of a substrate increased in large quantities recently, RIE and photoresist melting 
technology are already combined, the micro lens of horizontal condensing is manufactured, and the technology of 
uprighting a micro lens carefully by the handicraft further is offered. This is completed by the manual operation 
method which manufacture takes time and has abundant training and experience intricately. Although already attaching 
the micro lens of a micro size to a substrate carefully by the handicraft, and completing the demand of a substrate 
horizontal condensing micro lens was proposed, such a method could not perform a batch production, it could be high, 
accuracy could be limited, a process could not be complicated, time was not able to be taken, and facility cost has not 
improved the fault which has high artificial assembly cost, either, for this reason, the present industry and a 
commercial scene — a perpendicular or non-perpendicular direction (for example, horizontal) condensing — possible — 
the batch method — producible — a manufacturing process — it can simplify - facility cost — reducible - artificial 
assembly - 3D micro lens and its manufacture method of Shinsei by which can produce by the unnecessary method 
and coupling of a V groove and an optical fiber is adjusted are needed 
[0003] 

[Problem(s) to be Solved by the Invention] The main purposes of this invention are to offer the manufacture method of 
a kind batch-production micro-lens array, namely, are to simplify a manufacturing process, enable production by the 
batch method, and reduce a manufacturing process and facility cost. 

[0004] The next purpose of this invention is to be in offering the manufacture method of a kind of batch-production 
micro-lens array, namely, enable it to manufacture a perpendicular or 3D micro lens in which non-perpendicular 
direction (for example, horizontal) condensing is possible. 

[0005] Still more nearly another purpose of this invention is to offer the micro lens of a kind of 3D, and this micro lens 
is taken as a perpendicular or the thing in which non-perpendicular direction (for example, horizontal) condensing is 
possible. 

[0006] It shall have the structure which can cut down facility cost further again while another purpose of this invention 
is to offer a kind of micro lens, can produce this micro lens by the batch method by the easy manufacturing process and 
simplifies a manufacturing process. 

[0007] Another purpose of this invention shall be to offer a kind of micro lens, it shall produce [ this micro lens cannot 
need artificial assembly, and ] it, and it shall have the structure where coupling of a V groove and an optical fiber can 



be adjusted. 
[0008] 

[Means for Solving the Problem] The step to which invention of a claim 1 carries out application formation of the 1 st 
polymer or the 1st polymer constituent layer on a substrate, The step which carries out application formation of the 2nd 
polymer or the 2nd polymer constituent layer which has a low glass transition temperature (Tg) from the glass 
transition temperature (Tg) of the 1st polymer on this 1st polymer or the 1st polymer constituent layer, With 
lithography, the 1 st polymer or the 1 st polymer constituent layer, The step which forms the same circular pattern as the 
2nd polymer or the 2nd polymer constituent layer, and the value of the ratio of the thickness opposite width of face of 
the pattern of this round shape in the 2nd polymer or the 2nd polymer constituent layer makes 0.6 or more, Although it 
is higher than the glass transition temperature (Tg) of this 1 st polymer, heat this substrate from the glass transition 
temperature (Tg) of the 2nd polymer to a low working temperature, and a reflow is performed. And it is considering as 
the manufacture method of the batch-production micro-lens array which includes the step which this substrate is held 
[ step ] to this working temperature, and makes a micro lens form in the 2nd polymer, and the step which cools this 
micro lens. Invention of a claim 2 is the manufacture method of the batch-production micro-lens array according to 
claim 1 characterized by having made the 1 st polymer of the above into the polyimide, and making the 2nd polymer 
into poly acrylic-acid polymer. In the micro lens to which invention of a claim 3 is located on one substrate **** which 
the 1st polymer or the 1st polymer constituent layer to which this micro lens is located on the front face of a substrate 
is heated, forms, and is located on a substrate front face, The 2nd polymer or the 2nd polymer constituent layer applied 
on the 1st polymer or the 1st polymer constituent layer It is heated by temperature higher than the glass transition 
temperature (Tg) of the 2nd polymer, and a reflow is carried out to it, and form. Include a globular form micro lens and 
the glass transition temperature (Tg) of this 1st polymer is higher than the glass transition temperature (Tg) of the 2nd 
polymer. It is considering as the micro lens characterized by having made the 1 st polymer into the polyimide and 
making the 2nd polymer into polyacrylic-acid polymer or polymethacrylic-acid polymer. 
[0009] 

[Embodiments of the Invention] The manufacture method of the batch-production micro-lens array of this invention 
includes the following steps. Namely, the step which carries out application formation of the 1st polymer or the 1st 
polymer constituent layer on a substrate, The step which carries out application formation of the 2nd polymer or the 
2nd polymer constituent layer which has a low glass transition temperature (Tg) from the glass transition temperature 
(Tg) of the 1st polymer on this 1st polymer or the 1st polymer constituent layer, With lithography, the 1st polymer or 
the 1 st polymer constituent layer, The step which forms the same pattern as the 2nd polymer or the 2nd polymer 
constituent layer, This substrate is heated from the glass transition temperature (Tg) of the 2nd polymer to a low 
working temperature, although it is higher than the glass transition temperature (Tg) of this 1 st polymer. And the step 
which this substrate is held [ step ] to this working temperature, and makes a micro lens form in the 2nd polymer, and 
the step which cools this micro lens are included. 

[0010] The micro lens of this invention is located on the front face of one substrate, and this micro lens includes **** 
and a globular form lens, this **** The 1st polymer on a substrate or the 1st polymer constituent layer is heated, and it 
forms, a globular form lens It is located on a **** front face, and the 2nd polymer or the 2nd polymer constituent layer 
applied on the 1st polymer or the 1st polymer constituent layer is heated by temperature higher than the glass transition 
temperature (Tg) of the 2nd polymer, and is formed of a reflow. Among those, the glass transition temperature (Tg) of 
this 1 st polymer is higher than the glass transition temperature (Tg) of the 2nd polymer. 
[0011] 

[Example] The manufacture method of the batch-production micro-lens array of this invention contains the following 
steps. Application formation of the 1st polymer or the 1st polymer constituent layer is carried out on a substrate, and 
application formation of the 2nd polymer or the 2nd polymer constituent layer is carried out on this 1st polymer or the 
1 st polymer constituent layer. The glass transition temperature (Tg) of the 1 st polymer is taken as a thing higher than 
the glass transition temperature of the 2nd polymer. Then, the same pattern as the 1st polymer or the 1st polymer 
constituent layer and the 2nd polymer, or the 2nd polymer constituent layer is formed with lithography. Then, although 
it is higher than the glass transition temperature (Tg) of this 1st polymer, heat this substrate from the glass transition 
temperature (Tg) of the 2nd polymer to a low working temperature, and hold this substrate to this working temperature, 
a micro lens is made to form in the 2nd polymer, and, finally this micro lens is cooled. This micro lens that carried out 
the batch production is located on a substrate front face, and this micro lens includes the globular form lens located on 
the front face of**** located on this substrate front face, and this ***** 

[0012] **** of the micro lens of this invention is formed in the 1st polymer or the 1st polymer constituent layer. On 
the other hand, a globular form lens is formed in the 2nd polymer or the 2nd polymer constituent layer. The glass 
transition temperature (Tg) of the 1 st polymer is higher than the glass transition temperature (Tg) of the 2nd polymer. 



Let the 1st polymer of this invention be a polyimide or a polyamide preferably. The 2nd polymer constituent of this 
invention is preferably used as a photoresist constituent, and the 2nd polymer is made into the high transparent polymer 
whose glass transition temperature (Tg) is 100 degrees C - 350 degrees C, and let it most preferably be 
polvmethacrylic-acid system polymer. The micro lens of this invention is used as the lens equipped with die radii front 
face and let it be a globular form lens desirably. Although the **** configuration of this invention is made into 
arbitrary configurations, it considers as the projection drawing form or ellipse form in a substrate flat surface 
preferably. When the micro lens of this invention is made spherical, it is usable to horizonta condensing or 
Perpendicular direction condensing, compared with the well-known micro lens having .had slightly the limit [limit / 
only vertical condensing ], it differs greatly and this invention is increasing the use. When the micro lens of this 
invention is made spherical, it is usable to horizontal condensing, therefore a V groove can be adjusted, die micro lens 
of this invention is suitably prepared in a position, and coupling with an optical fiber can be performed. By constituting 
a micro-lens array from a method of an array array, the micro lens of this invention can meet the demand of various 

IW 13 Unite manufacture method of the batch-production micro-lens array of this invention, although the method of 
various kinds of common knowledge can be used for the application of the 1 st polymer on a substrate or the 1st 
polymer constituent layer and the 2nd polymer on it, or the 2nd polymer constituent layer, spin coating is used 
nreferablv After applying the 1st polymer or the 1st polymer constituent layer on a substrate, the first prebaking is 
performed alternatively if needed. After applying the 2nd polymer or the 2nd polymer constituent layer, the second 
orebakine is performed alternatively if needed. Temperature required for prebaking is determined by the kind ot 
polymer after application completion of the 1st polymer or the 1st polymer constituent layer, the 2nd polymer, or the 
2nd7olymer constituent layer - or after prebaking alternatively if needed, the same pattern as the 1st polymer or the 
1 st polymer constituent layer, and the 2nd polymer or the 2nd polymer constituent layer is formed with lithography 
This lithography is the technology of the common knowledge which applies a photoresist alternatively if needed 
performs exposure, etching, and development, and forms a pattern, and if it is the person who became skilled in the 
technology of lithography, it can be used. In the RISOGURAI step of this invention, preferably, etching and 
development are simultaneously performed [ the 2nd polymer or the 2nd polymer constituent layer itself ] for a 
photoresist constituent, nothing and the 1st polymer or the 1st polymer constituent layer and the 2nd polymer or die 
2nd polymer constituent layer using the same etching reagent or the same developer, and the same pattern is formed. 
Although there is no limit in the pattern which the 1st polymer of this invention or the 1st polymer constituent layer 
and the 2nd polymer, or the 2nd polymer constituent layer forms, it considers as the circular pattern preferably 
projected on the substrate. When the pattern projected on the substrate is circular, about the value of die 2nd po ymer 
of this pattern or the 2nd polymer constituent layer thickness and the ratio of a circular diameter (width of face), 
thickness is preferably made or more into 0.6 to a circular diameter (width of face). According to the desirable 
example, let the 1st polymer of this invention be a polyimide or a polyamide. The 2nd polymer constituent of this 
invention is made into the high transparent polymer whose glass transition temperature (Tg) is 100 degrees C - 350 
degrees C, and let it most preferably be polymethacrylic-acid system polymer. After forming a pattern m die 1st 
poWmer or the 1 st polymer constituent layer and the 2nd polymer, or the 2nd polymer constituent layer from the glass 
u-ansition temperature (Tg) of the 1st polymer, the substrate which applied these polymer is heated by the low working 
temperature more highly than the glass transition temperature (Tg) of the 2nd polymer, a reflow is carried out, finally 
the substrate which applied this polymer is held to this working temperature, and a micro lens is made to form m the 
2nd polymer. The viscosity of the 1st polymer and the 2nd polymer decreases, a fluidity increases gradually, the 2nd 
polymer changes to the front face of a radii form [ front face ] (a mushroom form or semi-sphere form) gradually by 
Station of surface tension, and the front face of the 2nd polymer forms a globular form gradually suitab y at the 
time of the ratio of thickness opposite width of face, and this 1st polymer and the 2nd polymer hold a globular form, 
when heated by this working temperature. A new balance is gradually formed of three persons of the surface tension 
between the 1 st polymer, the surface tension between the 2nd polymer interface and the 1 st polymer, and an air 
interface and the surface tension between the 2nd polymer and an air interface, and a radii form, i.e., a mushroom 
form or 'a semi-sphere form, and a desirable globular form front face are formed in the front face of the 2nd polymer of 
them and it is held. It sees from the configuration which the 2nd polymer forms, the value of the ratio of the 
thickness/width of face of the pattern which the 2nd polymer forms with lithography (or diameter) is fixed, and when 
the value of the ratio of the thickness/width of face of a pattern (or diameter) is 0.6 or more, the configuration which 
the 2nd polymer forms can form a globular form micro lens. When this 1 st polymer is heated to a working temperature, 
the viscosity of the 1st polymer decreases, a fluidity increases it gradually and the front face of the 1st polymer forms 
the front face of a radii form gradually by the relation of surface tension, however, the thing for which the 1 st polymer 
increases a fluidity in large quantities since a working temperature does not reach the glass transition temperature (Tg) 



of the ,s« polymer - mere isnothing -- tmM iggSSXZZSfc. 
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ESS of the Inventionl When the manufacture method of the batch-production micro-lens array of this invention uses 
[Effect of the lnven tionj w ^ . simmified more greatly than the manufacture method of the 

the process of heating with lithography, it ^^^^^^ 0 / a lens can a i so be controlled correctly and 
micro lens of common knowledge of a method, ^^/^ ^TJdmTmd the accuracy of a position can 
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this invention - 3D micro lens of Shinsei - it is ~ the configuration - a depth opposite width-of-face ratio - with, it 
has the property which could control, and could not attain this with well-known micro-lens technology, therefore was 
excellent 

[0017] this invention offers the purpose, a means, a different batch-production micro-lens array from the feature of 
well-known technology also in any of a function, and its manufacture method putting together. In addition, an above- 
mentioned example shall be slightly shown for explanation, the generic claim of this invention shall not be limited, and 
each the alteration or ornamentation of details which can be made based on this invention shall belong to the generic 
claim of this invention. 
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(Tg) ±D»t\is»2 03Ky-^-a># 

7^fiMl (T g ) i!?cv^f^a«icjnij»u ftxt 

10 [0010] it&WL<»-* 4 2 n u^X^U -ooSfi^) 

*^»»i^#y^-i^fcil^lD»*ixT*riiu * 

v>«^ i y -^-»**so±^»*sixfcjis 2 cozk 
-o^7^ws (Tg) iosv^auKtiipjRSixy 

7o-fcJ:5»fift*ix5 0 -t<0 5*>BE*l*0*y-e-o 
#5*lE#fflft (Tg) lii2^yv-^7^ 
20 (Tg) ±9KV\ 

[0 0 1 1 ] 

y■e-«v^W:a[l<D3Ky^-|afi^»JBSrl6*?B«U BE 

li^y -^-jjc^tt* i^y -^-a^i(D±^^ 

2 <Dtf y MiS 2 <7>tK y -e-jfiriM&Ji 

"T6 0 ilo*y-7-^#7^6MS (Tg) iijR2 
O/Ky^-oXfy^te^iagJ: DS5V>t^ti" 6 0 IKv^ 

30 y 2 osK y ^-*v^«:«t 2 <d# y ^ 

«rBEJBlo*y^-o^7^<K»H* (Tg) J;^9i«v^ 
2 (O/K y -?-<oUy ^te^fiJS (Tg) i5ttv^ 

Iti 2 ^)^y ^ d i^yX^M Jt, 

IcBE^^nuvXSr^ip-rSo CO^yf4iLfc^ 

u^xn, KS«aaso±Kffi«i-6iiEtttBEjaE*o« 

40 [0012] *&W<n-?y( # d l^X<Oj£ffiHu llO 

#y "^-*v^tt» 1 03}? y ^--iBjsMMi-wsrtShft. 
**u^Xf4*2 03Ky^-*v^ttjB2^>*y^ 

(Tg) ttSB2<oaKy^-ioif7^te»aa (t 
y>r^ K*v^«*yr5 Kt*na 0 *^oS2o# 

y-r-J|fl*<fttt»*L<tt* hui^^ hlifiWI&t Six, 

m2<D#})-?-\m*i><i*#7xfc&um (t§) ^ 
loo^-sso^c^^sw^y^-tsix, «t>»^ 

50 u<tt#yy^^y/^»*#y^-t*ixs 0 



5 

#SL<lira¥Bfc»rt*i«B* 

~e#. *«Mo-e>f^D u^xs:igs:fifca^Kit"C3t7 

[0 0 1 3 J 5^££-r>f ^ d uyxrw 

xii^i^2^7 p y-<-^^tT9o xy^-^ir&B 

fta*tt*y^-olWiirJ:9ftJ6*ix6 g ^i^^y 

■e-*v^«»io*y^-iBfifc«j«, $2^y^ 

i^BjB2©*y-^-a*»Ji©****«i^ ifcv^w:^ 
eicrt?CT»wfti!:xy^<-^«rfTofc*fc, yy^7 
7 * j: d * 1 y ^-#v^fs 1 y -*-Hfcj* 
mmt, jB2o*y-^-*v>H:j|2©#y-^-ttfiK*jB 

o> y y ^7 7 ^ - osii^i if: a t fenra-c 
u<ii, ^2^^y -7-^v>nm2(D/Sy -?-m&%)m 

h u^* HB*»i*U j_o3!iGo#y^- 

gcwigi 1 y ^-IftritttJlRiWB 2 y ^-*v * 

tt * 2 y ^HBjMWIfcn ^**t MIS 

eo# y -r-ft^fcSRtf » 2 o# y 2 <o# 

y T-JEv^tt* 2 (DaK y ^-jftfiKttJBos: £ t FIM 
<Di£*£ («) wit^KKHLTtt, ff*L<tt, 
RJgwfia MB) l-ftLTO. 6JEJl±i:$n5o #36 W 

o*i©#y^-tt»*Li^*it«^j:st, #y>rs 
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K<Wi#yT5 K£$*i*« #3§9J<0»2 0>#y ^~ 
tt/**tt\ ffSKW7^^IS (Tg) #10 0 
^-3 5 O^^iSSS^^y-r-t *t#*L<tt 

#y y^K^^y-^-ir^JxSo *i<B#y-r- 
*v 1 tort y ^HWMMPXtf* 2 <d# y -^-^^ 
«»2io*y^-jiw^Jifc^#-yS:**Lfca, c 

?*ibshb« (T g ) j:D«<nsio*y^-ojtf?^ 

(Tg) J:9ttv^fHBllflC-cftHRLy 7n- 

60 tt»i©*y^-Rw*2 0jKy^-ttttf^a« 
fcjnn»*ixs«?, mi^^y^-su ? ^2(7)#y-7-co 

a#*i*H:¥j*#) (OffffitaCtoO. as»*#*oit 

-#bw<dsbswj t $ 1 y -^-at* s*#bh*> 
20 *bbwj, » 2 y -r - 1 sst mbwsissa 

»4 L *nttWc(W»*ix 

/« (ttl^ttBS) (OJt^ffi^O. 6a±T*>5l*, K 
2 o# y -r-ds^-f * n uyX4r* 

«-e#5. ttfBi^*y^-a s f^*aft*Tinijft**L6 

30 ft* ^l(D7Ky^-03teSli^/>L, KKri±^»ii0L, 
y^-^Xfy^te^MS (Tg) icaiLftt^at), »l 

\zm 1 y ^-Jitt«**K*Ba^¥»a)*i*ft*» 

U^CT> BiAr^»4/S«Ba[^±«BWJ:0**^ 

isxn&m&teifrtZo ^y-^-Sr^Lfccosffi^ 

40 yyX*r»*i-6*WI»|IIKM»H:<c<, i^HlcifSi: 
50 [0014] »Tlw*»WO*#WIS»«lwO^T»W 
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fljftlMI 2 1 0 4r#riWS. S« 1 0 0 \Z 1 5 

-C#y-< S Ktt/iMWi2 l 0(D±|-^-(c:^L (Ell 

K^y -e-* h L'v** hfi«2 2 OT*lU*SixTV^ 

6 (igi(DBtc#fia) o rixe>-S»y y^?7^- 

jf|J5 0//m"C, *I (Sfcl^ttES) 113 0 nmkZtl 

lb 2 2 O'COfKHI (0Jx.fi 1 9 0^) ttlLTiPlI 
— >&y 7P-U ^tfl-ffifiSr, 

X2 3oasj&as*is*-c cm 2«fbb) i»*m-5 (m 

y>f * HM^i 2 i oWyr^y/^y^F 

2 3 0 5o ^y^ - K»fi8«5«tttt«^>fttF 

Tg/Su r<o¥-&*>-ti-#y y/v&#y h u 

it* vuimo^m-hm^co^^ ? p i^xa**,?, 

(EI2<aB#fg) o SbJw, »^^puyx$:f 
[0 0 15] 3UGS0J2 :*nis^i"e«y y^77^-T 

ft SIMM*, ^^PUyX^^T^T'WW 
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>f*nWi/X«r, Ji£JIl?*>S#y>f 5 K«j*»JI<0±fc 
[0 0 16] 

*u *«M^>f^pu^xs:®i:tteicfia;(tT*7r 
mm\zmmm&i£x%, m&<D-vc ? * 

30 [ooi 7] ^-tsir, *38WHt-t<&B«k ^a, m 

40 T*5o 

ioo sts 210 siitf)#y^Hi 

2 2 0 »2WJKy^— g 2 3 0 

X 
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